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(54) Title: TRANSFER SYSTEM BETWEEN A BAG AND A STERILE ENCLOSURE 
(57) Abstract 

The system comprises on the one 
hand a bag (1) presenting a mouth (120) in 
the form of a pocket, in which the bottom 
is constituted by a flexible partition (16) 
separating the interior spaces of the pocket 
and the bag and capable of being heat-cut, 
on the other hand a lock chamber installed 
at the entrance to the sterile enclosure (200) 
which includes a fixed part (2) on which 
the pocket can be mounted (120), this part 
(2) presenting a central opening receiving 
a mobile element (4) constituting the door 
of the lock chamber, the fixed (2) and 
mobile (4) parts each being equipped with 
a beatable blade (3, 5) with closed outline 
overlapping and joined at their apex in 
airtight manner when the bag is in the closed 
state, vacuum outlets being provided for 
applying the flexible partition (16) by means 
of suction against the heatable blades (3, 5) 
and effecting the cutting of it by fusion of 
the zones which come into contact with the 
blades. Possible application notably in the 
pharmaceutical, cosmetic industry and in the 
medical field. 
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TRANSFER SYSTEM BETWEEN A BAG AND 
A STERILE ENCLOSURE 



This invention concerns a transfer system, guaranteed sterile, between 
a bag and a sterile enclosure, by means of a cutting transfer lock chamber. 

This invention is intended particularly, but not exclusively, for the 
pharmaceutical industry and/or the medical field, for the economic transfer of 
loose products or liquids or individual sterile articles from a bag to a sterile 
enclosure or the reverse 

The transfer of previously sterilised products contained in a bag (or 
other container) to a sterile enclosure or zone presents a problem when the said 
products cannot be autoclaved or heat-sterilised or when they cannot be filtered 
(in the case of liquids). 

The principal methods currently known for carrying out such a transfer 
are as follows: 

1) Bags or containers are used which are equipped with special 
doors such as those marketed by "LA CALHENE'\ DPTE ("airtight transfer 
double door"), in accordance with the principle which is the subject of patent FR- 
A-l 346 486. 

This method guarantees a sterile transfer; however, it also carries 
the inconvenience that the doors are expensive and have a limited lifetime; 
furthermore, the return circulation of the containers equipped with these doors 
must be managed, which poses practical problems of storage and maintenance 

2) Also known is the external sterilisation using a sterilising agent 
(notably of the paracetic acid +H 2 0 2 type) of bags or containers placed in an entry 
enclosure, then put in communication with the sterile enclosure once sterilisation 
of the bags or containers and the entry enclosure has been carried out. 
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This type of method guarantees a sterile transfer but it is a slow 
method. In effect, desorption of the sterilisation product must be awaited before 
carrymg out the transfer, in addition, the problem of migration of the sterilise 
products into the bags or containers must also be taken into account. 

3) Finally, another known method is the sterilisation of bags or 
containers together, placed in another bag 

The first bag having been opened on the non-sterile side, the interior 
bag is transferred into the sterile area through a lock chamber which can be 
eqmpped with germicide tubes. This method does not guarantee a strictly sterile 
transfer. This is why it is mainly used in semi-sterile blocks, in the interior of which 
the operating personnel is physically present as, here again, sterility is not 
guaranteed. 

Through document FR-A-2 338 869, a process and an appliance are 
also known which are supposed to enable the discharge of a sterile receptacle in a 
15 sterile environment. 

According to this process, the bottom of the receptacle containing the 
items to be transferred, such as stacked cups for example, is cut by a knife with a 
closed outline, on which the cutting edge can have been previously heated 

To prevent contamination, before the bottom is cut, it is covered with 
20 an adhesive strip of which the exterior surface, on the side of the sterile enclosure, 
is also sterile 

In practice, the effectiveness of such a process is problematic, as 
contaminated particles sandwiched between the bottom of the receptacle and the 
adhesive, in which airtightness is not monitored at all, are also liable to be 
25 transferred during the operation following cutting 

Furthermore, this process requires the affixing of an adhesive film, the 
sterility of which is also difficult to monitor and which - in any event - puts a 
marked strain on the costs of the transfer operation 

This invention has as its objective the resolution of the difficulties 
30 associated with the above-mentioned technique, by offering a system which can 
provide a guaranteed sterile transfer, particularly suited, although not limited to. 



sterile objects and materials, the design of which enables in addition a reduction in 
the cost both of the operation and of the packaging required, as well as in the time 
needed for the operation. 

These different objectives are achieved by means of the transfer system 
5 which is the subject of the invention, in that: 

a) the bag has at least one mouth in the form of a pocket, in which 
the bottom is composed of a flexible partition made from material which is capable 
of being heat-cut by fusion, which separates the interior spaces of the pocket and 
the bag; 

10 b) the entrance to the enclosure is equipped with a lock chamber 

composed of a fixed exterior part, in the form of a sleeve and an interior mobile 
part, constituting the door of the lock chamber, 

c) the fixed and mobile parts are both fitted with a heatable blade 
with closed outline, one exterior integral to the fixed part and the other interior 

15 integral to the mobile part, these two blades overlapping and being joined at their 
apex, in an airtight manner, when the lock chamber is in the closed state; 

d) the lock chamber and the mouth of the bag in the form of a 
pocket are formed in such a way that it is possible to mount this mouth on the 
exterior part, the flexible partition then coming into place in relation to the set of 

20 blades (lock chamber closed); 

e) the lock chamber is equipped with vacuum outlets designed to 
apply the flexible partition by means of suction against the heatable blades and to 
effect its cutting by fusion of the areas coming into contact with the blades 

Moreover, in accordance with a certain number of advantageous, 
25 non-limitative characteristics of the invention: 

- the said fixed part of the lock chamber has a polygonal-shaped 
head, hexagonal for example, on which the mouth of the bag is mounted; 

- the system comprises means of holding the mouth of the bag on 
the fixed part, for example an inflatable sleeve; 

30 - vacuum outlets are provided both in the interior and on the 

exterior of the set of blades and close to them; 
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- the said blades are metal blades heated electrically, for example by 
a high frequency current or by Joule effect (heating elements); 

- the lock chamber is equipped with the means of cooling the 

blades; 

- the blades have a circular outline; 

- the mobile part of the lock chamber is equipped with a sliding 
central element, forming a piston, traversed by a vacuum channel and on which the 
frontal surface is designed to act as support for the central zone of the partition, 

- the lock. chamber is fitted at the entrance to the enclosure in such 
a way that it can be removed, as an airtight door collar can be fitted there in its 
place. 

The invention also concerns a bag for a transfer system such as 
mentioned above, this bag being remarkable in that it is made of plastic material 
and is produced by heat-sealing from a plastic sheath or sheets and presents, when 
1 5 flat a transfer zone presenting a mouth constituted by a folded zone, which can be 
expanded to form a flat-bottomed pocket adaptable to the lock chamber. 

Furthermore, according to a certain number of additional 
characteristics, non-limitative, of this bag 

- the transfer zone is produced by a seal in the folded zone 
20 involving a change of direction at an angle greater than or equal to 30° and located 

at a distance from the fold and short of it which is equal to approximately 0.3 
times the width of the opening of the flattened pocket, 

- the neck above the transfer zone is shaped in such a way that it can 
be turned over and threaded onto the fixed part of the lock chamber after opening 
25 of the lock chamber, to make a funnel and protect the contents of the bag from 
contact with the exterior blade; 

- the bag is shaped in such a way that it is possible to make it 
temporarily airtight which isolates the interior of the bag from the transfer zone, 

- the internal surfaces of the pocket-shaped mouth are protected 
30 from contamination by at least one airtight seal; 

- the bag comprises at least one inflation appendage; 
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- the bag is provided, at its mouth, with means of gripping, 
facilitating the expansion to shape of the pocket and its mounting on the lock 
chamber; 

- its mouth is folded double, in such a way as to form a peripheral 
5 groove capable of receiving, by means of interlocking, an element for expanding to 

shape and rigidifying the pocket. 

Other characteristics and advantages of the invention will appear 
from the description and the drawings in annex which show, by way of example of 
non-limitative embodiment, possible methods of embodiment of it 
10 In these drawings: 

- figure 1 is a perspective diagrammatic view of a flexible bag made 
of plastic material, a component of the system which is the subject of the 
invention; 

- figure 2 is a diagrammatic view in cross-section of the mouth of 
1 5 the bag, this view being intended to show how the folded zone which forms the 

mouth pocket from it is constituted; 

- figure 3 is a perspective view illustrating the manner in which a 
plastic sheet intended for making the bag is folded in the mouth area, this view 
also showing sealing bars and the trace of the seal on the plastic sheet in the mouth 

20 area; 

- figure 4 is an enlarged partial view of figure 3, showing the fold, 

- figure 5 illustrates the dimensioning of the fold and the shape of 
the seal in that zone; 

- figures 6 to 8 are diagrammatic front views of three methods of 
25 possible embodiment of the bag, one provided with a lateral transfer zone, the 

other with an axial transfer zone and the third having a large capacity, all of these 
bags being shown empty and flat; 

- figure 9 is a perspective view of the bag in figure 8, shown filled; 

- figure 10 illustrates in perspective the bag transfer zone following 
30 the expansion to volume of the pocket-shaped mouth which has a hexagonal 

shape, 
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- figure 1 1 is a perspective view representing the transfer lock 
chamber which also forms part of the system according to the invention, lock 
chamber found at the entrance to a sterile enclosure not shown, 

- figure 12 is a diagrammatic view in cross-section which shows the 
5 bag mounted on the lock chamber, before the transfer operation; 

- figure 13 is an enlarged partial view of figure 12 in the area of the 

cutting blades; 

- figure 14 is a similar view to figure 12, showing the system 
following cutting of the bag but before transfer; 

1 0 " fl S ure 1 5 is an enlarged view of figure 1 4 in the area of the cutting 

blades; 

- figure 16 is a similar view to figures 12 and 14 following cutting 
of the bag, the door of the lock chamber being open and the bag transfer zone 
turned over, with a view to the transfer of the products from the bag to the sterile 

1 5 enclosure; 

- figures 17 and 18 are enlarged partial views of figure 16, in the 
area of the exterior blade and of the area of the interior cutting blade respectively; 

- figure 19 shows, diagrammatically and in cross section, a transfer 
system in which the lock chamber is removable, the lock chamber being shown on 

20 an airtight door collar, the bag being reclosed by an additional seal isolating the 
sterile contents; 

- figure 20 is a similar view to figure 19, which shows the sterile 
enclosure reclosed by its airtight door, the lock chamber reclosed and 
disconnected, the transfer pocket separated, the rest of the bag being mounted on 

25 an airtight door collar, 

- figure 21 is a similar view, showing the bag equipped with its 
airtight door reconnected to the sterile enclosure; 

- figure 22 is a partial diagrammatic view, in perspective, which 
shows a variant of the transfer pocket which is fitted with additional protective 

30 seals; 
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- figure 23 shows diagrammatically, in perspective, a variant of the 
bag, equipped with two transfer pockets and used for emptying a material in sheet 
form; 

- figure 24 shows, in perspective, the mouth zone of the bag, 
5 following the expansion to volume of the pocket in hexagonal form, this variant of 

the bag being equipped with means of gripping and of assistance for the expansion 
to volume; 

- figure 25 is a partial view of a variant of the bag, from its mouth 
which is folded double so as to form a peripheral groove capable of receiving by 

10 interlocking an element for expanding to shape and rigidifying the pocket; 

- figure 26 is a perspective view of this rigidifying element. 

The bag 1 shown in figure 1 is a bag with flexible walls, produced 
from a sheet of plastic material, transparent or non-transparent, which can be heat- 
cut by fusion, for example polyethylene with a low level of thickness, of the order 
15 of 1 20 micrometres. 

It concerns an airtight envelope, its edges hermetically sealed by a line 
of heat-sealing 15 which integrates the front and rear surfaces of the envelope. 

The seal, initially incomplete, is, of course, completed around the 
entire surrounding edge of the envelope after the products or articles which are to 
20 be contained in the bag have been introduced into it, in the drawing, a few articles 
are shown contained in the bag, using the reference O. 

It concerns sterile products, the bag's interior space also being sterile, 
either because the filling has taken place in a sterile chamber or because the bag 
and its contents have been sterilised after filling. 
25 Reference 10 has been used to designate the main body of the bag, 

reference 1 1 its neck through which the products or articles contained within the 
body 10 will pass to be transferred into the sterile enclosure, as will be explained 
below. 

The neck 1 1 opens into a mouth zone 12 which, as will also be seen 
30 below, affects the form of a pocket in which the open side opens towards the 
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exterior (towards the bottom of figure 1). At the opposite end (towards the top of 
the figure), the bag has a bottom 14. 

On each side of the mouth 12, the wall of the bag presents free lateral 
parts 13, separated from the mouth 12 by a line of sealing 15\ As is seen in more 
5 detail in figure 2, the mouth zone 12 is folded internally so as to form a pocket 
120. 

On figure 2, references 121 and 127 have been used to designate the 
external surfaces of the wall of the bag and references 3 23, 125, the interior 
surfaces of the pocket 120, which are connected to surfaces 121, 127 respectively 
10 by 180° folds, 122, 126. 

The bottom of the pocket corresponds to a fold with the 
reference 124. 

If the pocket 120 is expanded to shape starting from its initial flat 
configuration as shown in figure 2, to give it a certain volume - as illustrated in 
15 figure 1 - the area of the fold 124 will unfold and stretch to form a flat - or 
approximately flat - partition 16 which constitutes the bottom of the pocket 120 
and separates it from the internal volume of the bag. 

In the method of embodiment of the lock chamber illustrated in figure 
1 1 , which corresponds to a preferred method of embodiment, the lock chaniber 
20 has a hexagonal outline, with rounded corners, and the configuration of the mouth 
12 and the seals 15 is determined in such a way that when the pocket 120 is given 
the same hexagonal configuration, the partition 16 is more or less flat and level, 
perpendicular to the longitudinal axis of the bag 1. 

These configurations are illustrated in more detail in figures 3 to 5. 
25 In figure 3, references X, and X 2 have been used to designate two 

symmetrical sealing bars, in which the shapes correspond to the outline which is 
desired for the neck and mouth areas of the bag, by heat-sealins 

Varied fine dashes and the references x, and x 2 . have been used to 
indicate the outline projections of bars Xi and X 2 . respectively, on the sheath of 
30 plastic material from which the bag is to be manufactured, a sheath only partially 
shown in the diagram. References 100 and 106 have been used to designate the 
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front and rear surfaces of the sheath, references 102 and 104 the surfaces of the 
area folded internally (surfaces which correspond - at the pocket - to surfaces 123 
and 125 mentioned above). 

References 101 and 105 have been used to designate the folds which 
5 link surfaces 100 and 102 on the one hand and 104 and 105 on the other, 
respectively; finally, reference 103 has been used to designate the interior fold 
(which corresponds to the pocket fold 124 mentioned above). 

In place of a sheath, two separate sheets can be used, 100 and 106, 
parts 102 and 104 being formed by another folded sheet in 103 and sealed in 101 
10 and 105 to sheets 100, 106 respectively. 

The width A of the opening of the pocket 120 when this pocket is 
"flat", naturally depends on the size of the lock chamber, on which the mouth is 
designed to be mounted. 

More precisely, dimension A is nearly equal to the mount gap, close 
1 5 to, or slightly greater than the perimeter of the lock chamber. 

Dimension B, which corresponds to the height of the pocket, is a 
function of the height of the lock chamber and of the dimensions of the gripping 
system and expansion to volume, located laterally. This area has the function of 
joining the bag to the lock chamber to prevent the development, on the flat surface 
20 of the bottom of the pocket, of constraints which could detach it from the lock 
chamber and thus break the confinement of the non-sterile area located between 
the exterior of the bag and the exterior of the lock chamber 

Beyond part B, the wall of the pocket 120 opens out in the direction 
of the bottom of the pocket 16, by a change in direction at an angle a which is 
25 preferably greater than or equal to 30° and is situated at a distance C from the fold 
103, short of it, which is equal to approximately AV3/6, or about 0.3 times the 
width of opening A of the flattened pocket. 

This configuration means that when the pocket is expanded to volume, 
to give it a hexagonal shape the bottom of the pocket, initially folded as in line 
30 103, will assume more or less a level and flat form 
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Beyond the bottom 16, the seal lines converge strongly, then slightly 
along a length D then diverging along a length E and finally diverging more 
strongly towards the sides of the body 10 of the bag. 

In this way a narrow area in the shape of a neck is obtained, through 
5 which the transfer will be carried out. 

For information, dimensions D and E are approximately equal and 
correspond to the zone which will be threaded into the lock chamber after 
opening. They vary according to the construction of the lock chamber. 

Dimension F, which corresponds to the narrowest passage of the neck, 
10 is 1.5 times smaller than the diameter of the passage of the lock chamber door. 

In the bag which is the subject of the method of embodiment in figure 
6, which carries the reference 1A, the transfer neck 11A is more or less 
perpendicular to the longitudinal axis of the bag, the pocket 120 opening laterally 
onto one of the sides of the bag. 
1 5 Advantageously, this type of bag is constituted from a tubular sheath 

made of plastic material, in which the two lateral edges are flattened to form 
gussets S, one of the gussets passing by the mouth to make a gusset S* forming 
the pocket 120, with bottom 16. 

Following peripheral sealing and cutting the shape of bag in figure 6 is 

20 obtained 

In this method of embodiment, will be noted on each side of the mouth 
120, in the external parts 13, elongated openings 130. These are designed to 
facilitate the gripping of the mouth zone, either manually or by means of 
mechanical hooking, to facilitate the expansion to shape of the mouth and its 
25 adaptation on the lock chamber. 

Bag IB illustrated in figure 7 is formed from a folded sheath to form 
transversal (and not lateral) gussets S and S\ 

One of these gussets S* corresponds to the pocket 120, on the sides of 
which will be noted the presence of openings 130 facilitating gripping, as has just 
30 been said in reference to figure 6. 
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It will be noted that bag IB is equipped with a temporary airtightness 
or closure system 1 7, for example adhesive or with a slide, the function of which is 
to isolate at will the head of the bag from its contents. Thus, it is possible to 
transfer liquids or powders easily, but also to protect the contents from any 
contamination generated during the operations of connection or cutting 

It will also be noted that bag IB is fitted with an appendage 18. 
This is a tubular inflation appendage, which enables the pre-inflation of 
the bag. As soon as the pre-inflation is completed, the area which has been used 
for injecting the pre-inflation gas is reclosed by a seal line 180. 

Bag 1C, shown empty in figure 8, is a large capacity bag. The body 
10C of the bag has a generally rectangular or square shape and its corners, exterior 
to the main body, contain holes 131, designed to facilitate the handling and the 
stacking of the bags after they have been filled. 

Figure 9 shows such a bag, with the reference 1*C, in which the neck 
1 1 C and the mouth 12 have been folded flat against one side of the bag. 

Figure 10 shows the hexagonal shape of the pocket 120 when it is 
expanded to volume; the fold line 124', shown in broken lines, is no longer visible 
- or nearly no longer visible - due to the tensioning of the bottom of the bag, which 
takes the form of a level or more or less level partition. 

As will be seen below, it is this partition which will be cut to enable the 
transfer of the products or articles contained in the bags into the sterile enclosure 

In the event that the interior of the bag is under vacuum, or at low 
pressure, the pre-inflation mentioned above is required to enable flattening of the 
partition which constitutes the bottom of the bag. 

The lock chamber shown in figure 1 1 essentially comprises an exterior 
pan 2, fixed, and an interior, mobile, part - or door - 4. 

Part 2 has the overall form of a generally tubular sleeve, with an axis 
kk\ composed of a circular base 20 and a hexagonal head 21 

The base 20 is designed to be fixed by appropriate means, in an airtight 
fashion, onto the entry opening of a sterile enclosure. 
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In figures 14 and 16, the reference 201 has been given to the wall of 
the enclosure and the reference 200 to its interior, sterile space; with the aim of 
s.mphfication, the base 2 has been shown as forming an integra. part of the wall 
201. 

5 In figure 1 1, 210 has been used to designate the lateral sides of the 

hexagonal part 21, and reference 2. 1 its frontal, flat side, which is perpendicular 
to the axis kk' of the sleeve 2 

The mobile lock chamber element 4 has the general form of a disc 
which can move axially in the interior of the fixed part 21, to retract into the 
1 0 enclosure 200 when the lock chamber is open. 

In contrast, when the lock chamber is closed, its frontal face 40 is 
found more or less in the same plane as face 211. 

A discoid telescopic piston 6 can also slide within the interior of part 
4, coaxial to part 4. 

In a retracted position in the interior of part 4, the frontal face 600 of 
the piston 6 is located in the same plane as the above-mentioned face 40 (see 
figures 14, 15 and 18). In contrast, in another position (see figures 12 and 13) the 
face 600 of the piston projects in relation to the face 40. 

The piston 6 is pierced by an axial bore 60 which opens into a bore 
coaxial to the part 4 and is connected to a pipe 42 in which the end 43 is 
connected to a vacuum outlet, via an appropriate control valve. 

This pipe 42 also communicates, via channels 41. of which only one is 
shown in figures 12 and 13, with the frontal ring surface 40 of the part 4. located 
to the exterior of the piston 6 

In a similar fashion, channels 22 drilled in the fixed pan 20 of the lock 
chamber, of which only one is illustrated in the drawings, open onto the frontal 
surface 2 1 1 of the fixed part 2; their end 23 is connected to a vacuum outlet, via a 
control valve. 

Parts 2 and 4 are each equipped with a heatable cutting blade with 
closed outline, this outline bemg in circular form in the method of "embodiment 
illustrated. 
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13 

As will be seen in more detail in figure 13, these blades have bevelled 
cutting edges and come into mutual contact at their tip. The angle a is of the order 
of 20 to 30° 

The exterior blade, integral to part 2, carries the reference 3; the 
5 interior blade, integral to part 4, carries the reference 5. 

The interior opening of part 2 has a slightly flattened cone shape, with 
its top angle pointing towards the exterior of the enclosure. The lateral wall of part 
4 also has a flattened cone shape, but arranged inversely (top angle pointing 
towards the interior of the enclosure 200) 
10 The blades 3 and 5 are located in the extension of the above- 

mentioned walls and are applied against each other lightly by force, which implies 
their elastic deformation, of low magnitude; this "tighfdiametral contact ensures 
airtightness at the line of closed contact between the two blades. 

For information, the angle p (see figure 13) formed by the dorsal faces 
1 5 of blades 3, 5 is of the order of 20°. 

The set of blades 3, 5 projects slightly in relation to surfaces 211, 40 
mentioned above, when the door occupies its closed position illustrated in figures 
12 and 13 

In the method of embodiment illustrated in figures 12 to 21, the axis of 
20 the entry opening of the enclosure and correlatively the axis kk* are vertical, the 
blades 3, 5 being turned upwards 

Appropriate means of fixation enable the maintenance of the door 4 in 
its closed position 

In the example illustrated, these means are of the type using rapid 
25 connection by partial turn, comprising peripheral lugs integral to part 4, capable of 
engaging and locking into a groove 25 fitted into the interior wall of part 2. 

Appropriate means, not shown, are provided which enable the door 4 
to be unlocked and to be retracted into the interior of the enclosure, as is 
illustrated diagrammatically in figure 16. 
30 This implies, of course, that the pipe 42 is flexible. 
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On the assumption that the interior of the sterile enclosure is accessible 
to the gloved hand of an operator, the manoeuvring of the door can be done 
manually The blades 3 and 5 are metal, and are designed to be heated by 
induction, by means of one or several coils 24 through which a high frequency 
alternating current is run. 

Depending on the dimensions of the aperture of the lock chamber 
passage or on other parameters affecting the efficiency of the heating of the blades, 
the high frequency induction coil(s) can be placed either in the fixed part 2 or in 
the mobile part 4. 

In the example illustrated, the coils 24 are housed in part 2. 
The constituent materials of parts 2 and 4 are of course amagnetic 
insulating materials, resistant to high temperatures 

This means, for example, a composite material based on cotton and 
bakelite; preferably between the blades and their holder a layer of PTFE 
1 5 (polytetrafluorethylene) is allowed for. 

The heating system is preferably selected so as to ensure a heating 
temperature of the blades to 200°C. 

On the exterior of the fixed head 21 there is an inflatable ring collar 7 
The dimensions of the bags and the lock chamber will of course be 
selected according to the products or articles which are to be contained in the bags 
then transferred into the sterile enclosure. 

For information, a bag could have an overall length of 800 mm and a 
width of 400 mm, while the diameter of the door 4 of the lock chamber would be 
of the order of 80 mm. 

By referring to figures 12 to 18 we are now going to describe in What 
manner the transfer is carried out of products or articles contained in a bag 1 
previously sterilised, into the interior of a sterile enclosure 200. 

Initially, the door 4 of the lock chamber is closed, the closure systems 
43, 25 being in door-locked position, the position illustrated in figure 12. 

In standard form, there is a slight overpressure in the interior of the 
sterile enclosure 200, for example of the order of 60 Pascal, in relation to 
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atmospheric pressure, which prevents the unexpected entry of outside air, liable to 
contain particles or micro-organisms, notably through the contact zone between 
the two blades 3 and 5. 

The bag has been mounted from top to bottom onto the hexagonal 
5 part 21 of the lock chamber, inside the sleeve 7 after which this is inflated, in order 
to ensure the retention of the pocket on the lock chamber. 

Air under pressure is also introduced into the pipe 42, so as to make 
the piston 6 move up into the position illustrated in figures 12 and 13, which has 
the effect of tensioning the partition 16 ensuring that this is distanced from the set 
10 of blades 3 and 5. 

As already said, if necessary, a pre-inflation of the bag by sterile 
atmosphere is carried out to enable the separation of the bottom of the pocket 
from the surfaces which were stuck to this bottom (adjacent surfaces) 

The electrical supply to the coils 24 is then switched on, which has the 
15 effect of heating the two blades 3 and 5 by induction 

These are taken up to the required temperature, for example of the 
order of 200°C\ for a few minutes, enough to sterilise the blades, then the 
temperature is allowed to drop towards 120°C, to cut the plastic material of the 
partition 16 by fusion, the pipe 42 is connected to a vacuum pump by the opening 
20 of an appropriate valve, not shown 

In the same way, the channels 22 are connected to a vacuum outlet 

For information, the pressure (negative) of this placing under vacuum 
is of the order of 2. 1 0 4 Pascal. 

In this way the piston 6 is caused to move downwards and its 
25 retraction in the door 4 is also initiated, while sucking the partition 16 downwards 
and applying it against the set of circular blades 3, 5. 

As a result of this operation, the non-sterile air found outside the lock 
chamber and outside the bag, on the one hand in the interior space El in relation 
to the door 4 and on the other hand in the exterior space EE, is eliminated. 
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The vacuum combined with the fusion of the plastic will cut the 
partition and, on each side of the blades, will create an airtight contact between 
each cut part of the partition 16 and the corresponding part of the lock chamber. 
These airtight contacts enclose the non-sterile areas 
5 As '»ustrated in figures 14 and 15, as a result of the fusion of the 

plastic material, the contact of the material with the blades is effected using strips 
which provide a total or virtually total airtightness at that point 

In figure 15, references 160 and 161 have been used to designate the 
circular strips which border the cut interior part 16i and the cut exterior part 16e, 
1 0 respectively, of the bottom of the pocket. 

In practice, the cut parts of the partition, 1 6i and 16e, have just been 
applied against the fixed surfaces 600 and 40 on the one hand and 21 1 on the 
other; however, in order to improve the clarity of the drawings, a slight gap has 
been preserved in the figures in these areas. 

By comparing figures 13 and 15, it will be understood that only the 
exterior cutting parts of the blades (located between the strips 160 and 161) are 
now located inside the bag, that is in a sterile zone, though they were initially 
exposed to a non-sterile atmosphere. 

However, as a result of the heat sterilisation of the blades at a high 
temperature, and due to the fact that the cutting parts of the blades have been 
subject to wiping by the plastic material in fusion during cutting, any bacteria or 
micro-organisms which might have been found on these surfaces have been 
eliminated. 

Of course, this guarantee of sterility cannot be met if, after cutting, the 
25 plastic remains in contact with the cutting blade, the blade must therefore be 
composed of a sharp zone for cutting and of a holding zone for after cutting, 
which is the case with the configuration of blades illustrated in the drawings 

Naturally, the vacuum continues to be applied in the pipe 42 and in the 
channel 22, so as to press the strips 160,161 against the corresponding blades 5 
30 and 3. 
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Following cooling of the set of blades 3, 5, one proceeds to the 
opening of the lock chamber. To do this, the door is unlocked, by disengaging 
parts 43 and 25 and the mobile part 4 inside the sterile enclosure 200 is brought 
down, as illustrated in figure 16. 
5 T ° improve the legibility of this figure, one part of the wall of the 

enclosure has been artificially turned back at a right angle, with the reference 201', 
into which the pipe 42 is fitted. 

The discoid part of the partition 16i remains stuck through suction 
against the retracted door, which has the reference 4\ inside the sterile enclosure. 

10 This is not a problem, insofar as it is the sterile surface of part 16i - a 

surface which was inside the bag before cutting - which is exposed to the sterile 
environment of the enclosure. In contrast, the contaminated air located on the 
other side of the plastic disc 16i is confined in the space EI, in an airtight manner, 
as a result of the presence of the ring strip 160 and the maintenance of the vacuum 

15 in part 4. 

In view of the transfer of products from the bag 1 into the sterile 
enclosure 200, the neck of the bag 1 1 is threaded and turned over (in the same 
way as a sock) in the opening of the lock chamber, as is illustrated in figures 1 6 
and 17. This has the effect of protecting the bag's contents from contact with the 
20 exterior blade 3 and preventing damage to or contamination of the contents by the 
blade. 

It will be noted that only the sterile surface of the neck 1 1 (the side 
which was located inside the bag) will partially enter the interior of the 
enclosure 200. 

25 The transfer of the products from the inside of the bag into the 

enclosure can then be effected, as is symbolised by the arrow G in figure 16. 

Once the operation is completed, the door is reclosed, to return to the 
position illustrated in figure 12, then locked. 

The vacuum sources are then disconnected from the pipe 42 and the 
30 channels 22, by activating the valves provided, and the clamping sleeve 7 is 
deflated. 
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The empty bag 1 is then removed and - in the same way - the exterior 
cut part 16e (which is attached to it), after which the plastic disc 16i is removed 

The lock chamber is now ready for a new. similar operation on a new 

bag. 

5 Naturally, following cutting and before transfer, the door is only 

opened once the blades have been correctly cooled. 

To limit the waiting time, it is advantageous to provide a cooling 
system for the blades, for example by circulating a cooling fluid in the interior of 
parts 2 and/or 4. 

10 In the method of embodiment of the system illustrated in figures 19 to 

21, a lock chamber has to be dealt with which is mounted in a removable fashion 
on the wall 201 of the sterile enclosure 200. 

The wall of the enclosure and the base 20 of the part 2 of the lock 
chamber have supplementary means of fixing 202, 203, for example using a 
1 5 bayonet or a partial turn. 

The situation illustrated in figure 19 corresponds to an incomplete 
emptying of the bag 1, in which only some of the products have been transferred 
into the enclosure 200, by implementing the method described above 

At this point, a cessation of distribution is required and the products 
20 which have not been transferred must be maintained in the interior of the ba« in a 
sterile atmosphere 

To do this, the door 4 has been reclosed, and heat-cutting is carried 
out, with sealing of the two edges of the cut, in the median part of the transfer 
zone 1 1 

25 The line of cut 112 separates two partitions 113, 1 14, the first integral 

to the mouth zone 1 1 1 and the second integral to the pan 1 10, attached to the 
bag L 

During this cutting - sealing operation, the sterility of the interior of 
the bag has not been tainted. 
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The enclosure is fitted with a double door 26, 27 which is reclosed, the 
door 26 closing the entrance of the enclosure, while the door 27 closes the exit 
from the lock chamber 

The lock chamber is removed with the mouth of the cut bag, which 
5 carries reference 111" (cf figure 20). 

The remaining part of the bag 1 is then adapted to an airtight door 
collar 8, this adaptation being achieved using the part of the neck 1 10 previously 
turned over. 

The door collar 8 possesses a peripheral locking groove 204 similar to 
10 the groove 203 on the lock chamber so that it can be adapted to the locking 
elements 202 of the enclosure and be fixed in an airtight manner to it. 

The collar 8 is closed in an airtight manner by a door 83. 
The turned back neck 1 10 having been fixed to a ring piece 80 integral 
to the collar 8, a new pocket with bottom 114 is obtained, in which the interior 
15 space 120' is not sterile. 

In a known manner, the door collar 8 contains entry 81 and exit 82 
openings which are equipped with filters or valves isolating them from the exterior 
and which enable the circulation - symbolised by the arrows H - of a gas or vapour 
capable of sterilising the interior of the pocket 120*. 
20 When sterilisation is complete, the bag is equipped with the double 

door transfer system and will thus be able to be re-used. 

To do this, the collar 8 and the bag 1 are fitted onto the entrance to 
the enclosure 200 and the doors 26, 83 are opened after which the partition 1 14 is 
broken to enable penetration into the interior of the opening of the enclosure to 
25 form a funnel 1 14*. 

The rest of the products contained in the bag can then be transferred 
into the sterile enclosure, as symbolised by the arrow G 

The layout illustrated in figure 22 has the aim of protecting the interior 
of the bag's transfer pocket from contamination during transport. 
30 In this figure, the same references as in figure 4 have been used to 

designate the various folds in the plastic sheet at the mouth. 
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The walls 100 and 102 on the one hand, and 104 and 106 on the other 
are joined to each other by seal lines 107, 108 respectively. 

At the edge of the pocket these two assemblies are also joined by a 
seal line 109. 

These various seals keep the different surfaces of the walls away from 
the exterior air. 

The protective seal 109 will be cut just before the connection of the 
pocket to the lock chamber in readiness for the transfer 

Naturally, it would be possible to allow for other methods of 
protection, notably by using an adhesive strip which closes the pocket or by an 
overwrapping bag. 

The method of embodiment of the bag illustrated in figure 23 is 
intended to receive a roll R of material in sheet form As the roll is emptied, the 
transfer of the sheet, symbolised by the arrow J, into the sterile enclosure is 
carried out in a similar fashion to that pertaining to individual articles or loose 
products. 

It will be noted that the bag contains an additional, lateral pocket into 
which it is possible to introduce and withdraw mechanical equipment Z for 
emptying the roller, as symbolised by the double arrow I 

The roller R could also, of course, carry materials in thread or tube 

form 

In the variant illustrated in figure 24, the external face of the 
pocket 120 is equipped with a series of fittings to enable gripping 132 These are 
small bands of plastic material which are sealed around the mouth in such a way as 
to make small hoops, at four of the corners of the hexagon obtained when the 
pocket is expanded to shape 

Means of expanding the pocket to shape can be provided which have 
hook fittings which act with the bands 132 and possibly with the elongated holes 
130, to give volume to the pocket and fit it onto the lock chamber. 

In the variant illustrated in figure 25, the same references have been 
used to designate the different folds in the sheet around the mouth as in figure 2. 
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It should be noted that the two parts 121, 123 on the one hand and 
125, 127 on the other are both folded towards the exterior at 180°, forming 
folds 128. 

The raised exterior folds, designated 128\ thus form a peripheral 
5 groove 129 which is capable of receiving, by interlocking, an element for the 
expansion to shape and rigidification of the pocket; this element is designated by 
the reference 9 and is shown in figure 26. 

The element 9 is of a rigid material, for example metal or plastic 

material 

1° It has the general shape of a hexagonal sleeve, composed of two half- 

shells 9a, 9b, separated by longitudinal slits 90 but joined by a pair of ears 91 
placed at the top end of the slits. 

Each half-shell 9a, 9b, carries on its upper pan a handle 92 which 
extends outwards, in an oblique direction and jutting out at an angle of 90° in 
1 5 relation to the ears 9 1 . 

The element 9 is shaped in such a way that it is possible, by 
manipulating it with the handles 92, to pass it onto the mouth of the bag. then (by 
moving in the opposite direction) to introduce it into the interior of the peripheral 
groove 129 mentioned above, which ensures the expansion to shape and the 
20 rigidification of the pocket 120. 

The presence of the slits 90 and the ears 91 is designed to enable the 
passage of the elements 9 onto the free edges 13 of the mouth of the bag when the 
element is put in position. 

In the preceding description, the bag used is entirely composed of 
25 flexible plastic material, which is relevant in terms of the manufacture cost of the 
bag and its compactness when empty. 

It goes without saying that it would not be departing from the 
framework of the invention to allow for a container-type bag composed of a ri°id 
body with a pocket-shaped mouth; it is only important that the bottom of the 
30 pocket should constitute a flexible partition capable of being heat-cut by the 
blades. 
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The exterior wall of the lock chamber could be of a different shape 
from a hexagonal one, notably a square, rectangular or circular shape. 

The hexagonal shape is useful for a flexible pocket, initially flat, as it 
enables the proper levelling of the partition at the bottom of the pocket at 
5 expansion to volume; in addition, this shape is similar to the circular shape of the 
blades and enables a good level of airtightness between the bag and the lock 
chamber. 

Instead of heating the cutting blades by induction, heating elements 
with low thermic inertia could be used; this solution is applicable in particular for 
1 0 lock chambers with large diameters. 

The retention of the pocket on the fixed part of the lock chamber 
could be effected by using an interior inflatable seal (and not exterior as in the 
method of embodiment described above). In this case, the inflatable seal is place 
around part 21 and presses the lateral wall of the pocket towards the exterior, 
1 5 against a fixed ring piece. 

The system which is the subject of the invention is not limited to the 
transfer of sterile products, it is also suitable for the transfer of products or 
components in which the isolation and confinement in relation to the exterior air 
must be guaranteed; such as is the case for toxic, harmful, pathogenic, radioactive 
20 or air-sensitive products in particular. 

The system is particularly suited for use in the pharmaceutical or 
cosmetics industry, for the transfer of radio-sterilised plastic packaging bottles or 
components into a sterile enclosure where they will be filled, stoppered, closed, 
sealed, etc. in a sterile manner. 



CLAIMS 



1 Transfer system between a bag (1) and a sterile enclosure (200), 
characterised in that: 

a) the bag (1) presents at least one mouth (120) in the form of a 
pocket, of which the bottom is constituted by a flexible partition (16) which 
separates the interior spaces of the pocket and the bag ( 1 ), and is able to be heat- 
cut; 

b) the entrance of the enclosure (200) is equipped with a lock 
chamber composed of an exterior, fixed part (2) in the form of a sleeve, and an 
interior, mobile part (4) constituting the door of the lock chamber, 

c) the fixed (2) and mobile (4) parts are each provided with a 
heatable blade with closed outline, one exterior (3), integral to the fixed part, and 
the other interior (5), integral to the mobile part, these two blades (3, 5) 
overlapping and being joined at their apex in an airtight manner when the lock 
chamber is in the closed state; 

d) the lock chamber (2, 4) and the mouth of the bag (120) in the 
form of a pocket are shaped in such a way that it is possible to mount this mouth 
(120) onto the exterior part (2), the flexible partition (16) then becoming 
positioned in relation to the set of blades (3, 5) (lock chamber closed); 

e) the lock chamber is equipped with vacuum outlets capable of 
applying the flexible partition (16) by means of suction against the heatable blades 
(3, 5 ) and effecting its cutting by fusion of the areas which come into contact with 
the blades. 

2. Transfer system according to claim 1, characterised in that the 
said fixed part (2) of the lock chamber has a polygonal-shaped head (21), 
hexagonal for example, on which the mouth of the bag (120) is mounted. 
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3. Transfer system according to claim 1 or 2, characterised in that it 
includes means of holding the mouth of the bag (120) on the fixed part (2), for 
example an inflatable sleeve (7). 

5 4. Transfer system according to any one of claims 1 to 3, 

characterised in that vacuum outlets (41, 22) are provided both in the interior and 
on the exterior of the set of blades (3, 5), close to them. 

5. Transfer system according to any one of claims 1 to 4, 
10 characterised in that the said blades (3, 5) are metal blades heated electrically, for 
example by a high frequency current or by Joule effect 

6 Transfer system according to any one of claims 1 to 5, 
characterised in that the lock chamber is provided with means (24) of cooling the 
15 blades. 

7. System according to any one of claims 1 to 6, characterised in 
that the blades (3, 5) have a circular outline. 

20 8 System according to any one of claims 1 to 7, characterised in 

that the mobile part (4) of the lock chamber is provided with a central sliding 
element (6) forming a piston, traversed by a vacuum channel (60) and in which the 
frontal face (600) is adapted to serve as support for the central zone of the 
partition (16). 

25 

9 System according to any one of claims 1 to 8, characterised in 
that the said lock chamber is fitted at the entrance to the enclosure in such a way 
that it can be removed, as an airtight door collar (8) can be fitted in its place 
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10. Bag for transfer system according to any one of the preceding 
claims, characterised in that it is of plastic material and is made by heat-sealing 
from a plastic sheath or sheets and presenting, flat, a transfer zone (11) presenting 
a mouth constituted by a folded zone, capable of being expanded to shape to form 

5 a pocket (120) with a level bottom (16) adaptable to the lock chamber (2, 4) 

11. Bag according to claim 10, characterised in that the transfer 
zone is created by a seal in the folded zone comprising a change in direction at an 
angle (a) greater than or equal to 30° and located at a distance (C) from the fold 

10 (103), and short of it, which is equal to approximately 0.3 times the opening width 
(A) of the flattened pocket 

12. Bag according to claim 10 or 11, characterised in that the neck 
above the transfer zone (1 1) is shaped in such a way that it can be turned over and 

1 5 threaded onto the fixed part of the lock chamber (2) following opening of the lock 
chamber, to make a funnel and to protect the contents of the bag from contact 
with the exterior blade (3). 

13. Bag according to any one of claims 10 to 12, characterised in 
20 that it is shaped in such a way that it is possible to make it temporarily airtight 

(112) which isolates the interior of the bag from the transfer zone (111). 

14 Bag according to any one of claims 10 to 13, characterised in 
that the internal surfaces of the mouth (120) in pocket form are protected from 
25 contamination by at least one airtight seal (109, 107-108) 

15. Bag according to any one of claims 10 to 14, characterised in 
that it includes at least one inflation appendage (18). 
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16. Bag according to any one of claims 10 to 15, characterised in 
that it is provided, at its mouth, with means of gripping (130, 132). facilitating the 
expansion to shape of the pocket and its mounting on the lock chamber (2-4). 

17. Bag according to any one of claims 10 to 16, characterised in 
that its mouth (12) is folded double, in such a way as to form a peripheral groove 
(129) capable of receiving, by means of interlocking, an element (9) for the 
expansion to shape and rigidification of the pocket (120). 
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device (11, 13) so that the internal bores (12, 16) of the 
connector port (22) and the adapter (10) are in open 
communication. Preferably, the adapter (10) has a 
removable door (16) sealed to the end of the adapter 
(10) remote from the sealable connection to the connec- 
tor port (22). 
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Description 

[0001 ] The present invention relates to a sterilisable 
dockable bag or container which has a sterilisable con- 
nector port and a method for attaching to a standard s 
port of a sterile enclosure or isolation system. The ports 
when combined may be used to transfer sterilized items 
from the inside of the container to the sterile enclosure 
or isolation system. The present invention also relates 
to container combination which may be docked to a 10 
standard port of a sterile enclosure or isolation system. 

TECHNICAL BACKGROUND 

[0002] Us 5,447,699 (Papciak) describes a combi- is 
nation container for holding sterilized elements and a 
sterilisable port. The container includes a flexible bag 
with a hole in it through which a collar with a flange is 
placed. The collar of the flange is heat sealed to the 
bag. The collar is sealed with a steam breathable teara- 20 
ble flap on its inside thus leaving a portion of the collar 
which is contaminated. To decontaminate this collar the 
port of the isolation system has piping for transferring a 
treatment fluid to the zone between the tearable flap 
and the outside of the port of the isolation system. This 25 
known bag and port suffers from the disadvantage that 
a sterilizing step is required after closure of the bag to 
the port of the isolation system. 
[0003] US 5.735,609 (Norton) describes a con- 
tainer for holding sterilized elements. In '609 it is argued 30 
that the seal of the collar to the bag of '699 is unsatisfac- 
tory. Instead, the container of '609 includes a flexible 
bag having an opening which is attached to a connector 
port which is engageable with an isolation system. The 
open end of the bag is slid over the port and is clamped 35 
around the port. The open end of the bag is located in a 
sealing material which is fixed in a groove of the port. 
The sealing material may be a two-part epoxy. The front 
opening of the port is sealed by a door. The outer sur- 
face of this door is contaminated. The sealing arrange- 40 
ment of '609 is an improvement over a simple design in 
which the open end of a flexible bag is simply clamped 
to a cylinder, but the sealing material requires careful 
location and its curing adds an extra complication to the 
manufacture of the container. 45 
[0004] It is an object of the present invention to pro- 
vide a sterilisable container combination with a connec- 
tor port which allows easy manufacture of the container 
and to provide a relatively simple method for docking 
the connector port to the port of an isolation system. so 
[0005] It is a further object of the present invention 
to provide a sterilisable container combination and 
method of connecting it to an inlet port of an isolation 
system which avoids complex sealing arrangements or 
ones which may nave or develop inherent leaks. 55 
[0006] It is still a further object of the present inven- 
tion to provide a sterilisable container combination and 
a method of connecting it to an inlet port of an isolation 



system which does not require an adcfitionaJ sterilization 
treatment when the container combination is docked to 
the port of an isolation system. 

SUMMARY OF THE INVENTION 

[0007] The present invention includes a sterilisable 
container combination comprising: a container having 
an opening; a hollow connector port having an internal 
bore, the container being sealingly secured to the con- 
nector port so that the opening in the container is in reg- 
istry with the bore of the connector port; an adapter 
having an internal bore, the connector port and the 
adapter being sealably connectable by a clamping and 
sealing device so that the internal bores of the connec- 
tor port and the adapter are in open communication. 
Preferably the adapter has a removable door sealed to 
the end of the adapter remote from the sealable con- 
nection to the connector port 

[0008] The present invention also includes a plural- 
ity of sterilisable containers each having an opening and 
a hollow connector port having an internal bore, each 
container being sealingly secured to the connector port 
so that the opening in the container is in registry with the 
bore of the connector port; and a plurality of different 
adapters suitable for connecting to the inlet ports of dif- 
ferent isolation systems, each adapter having an inter- 
nal bore, the connector ports and the adapters being 
sealingly connectable by a common size of connecting 
and sealing devices so that the internal bores of the 
connector port and the adapter are in open communica- 
tion. 

[0009] The present invention provides a method of 
connecting a sterilized container to the inlet port of an 
isolation system, comprising the steps of: providing a 
container with a hollow connector port securely sealed 
to the container; sealingly connecting a first end of an 
adapter to the connector port of the container; and 
docking and'sealing a second end of the adapter to the 
inlet port of the isolation system. 
[0010] The present invention also includes a steri- 
lisable container including a flexible bag, the flexible bag 
having a hole in a flat portion thereof and a hollow con- 
nector port fixed thereto, the connector port including a 
collar portion and a flange portion defining an internal 
bore of the connector port, the inside surface of the flex- 
ible bag being sealed to an outside surface of the flange 
portion and the collar portion extending through the hole 
in the flexible bag. 

[0011] The present invention also includes a 
method of producing a sterilisable container, comprising 
the steps of: providing a flexible sheet enclosure with a 
flat portion; providing a hole in the flat portion of the flex- 
ible sheet enclosure and fixing a hollow connector port 
thereto, the connector port including a collar portion and 
a flange portion defining an internal bore of the connec- 
tor port, and sealing the inside surface of the flexible 
sheet enclosure to an outside surface of the flange por- 
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tion, the collar portion extending through the hole in the 
flexible sheet enclosure. The enclosure may extend in 
one direction to form the container and the sheet mate- 
rial forms the walls of the container the flat portion being 
provided by a front face of the sheet enclosure perpen- 
dicular to the extension direction of the container and 
the hole is provided in the front face. 
[0012] The present invention also includes a sterir 
lisable container device comprising a first outer con- 
tainer and an inner flexible container, the outer 
container including a hollow connector port, the connec- 
tor port being sealed by a removable cover; and the 
removable cover including a holding device for the inner 
flexible container on the side of the cover facing towards 
the inner flexible container. 

[001 3] The dependent claims define further individ- 
ual embodiments of the present invention. The present 
invention, its advantages and embodiments will now be 
described with reference to the following drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] 

Fig. 1 is a cross-sectional schematic representation 
of a container combination in accordance with a 
first embodiment of the present invention. 
Fig. 2 is a schematic general view of the container 
combination of Fig. 1 . 

Fig. 4 is a schematic representation of various 
designs of container combinations in accordance 
with the first embodiment. 

Fig. 5 is a cross-sectional schematic representation 
of a container combination in accordance with a 
second embodiment of the present invention. 
Fig. 6 is a schematic cross-sectional representation 
of a connector port in accordance with one embod- 
iment of the present invention. 
Fig. 7 shows use of a connector port according to 
another embodiment. 

Figs. 8 to 11 show steps in the formation of a flexi- 
ble sheet enclosure with a port perpendicular to the 
plane of the sheet material of the type shown sche- 
matically in Fig. 4E. 

Fig. 12 is a schematic cross-section through a part 
of the flexible sheet container shown in Fig. 1 1 . 
Fig. 13 is a schematic view of the completed sheet 
enclosure described with reference to Figs. 8 to 12. 
Fig. 14 is an isolation room in accordance with 
another embodiment of the present invention con- 
structed from two flexible containers as shown in 
Fig. 13 

DESCRIPTION OF THE ILLUSTRATIVE EMBODI- 
MENTS 

[0015] The present invention will be described with 
reference to certain embodiments and to certain draw- 



ings but the invention is not limited thereto but only by 
the claims. 

[0016] Fig. 1 is a schematic cross-sectional view 
through a sterilisable container combination 1 in accord- 

5 ance with a first embodiment of the present invention 
and a port 32 of a standard isolation system 30. Fig. 2 is 
a schematic view of the combination 1 . The combination 
1 comprises three main pieces: a reusable adapter 10, 
a connector port 22 and a container 20. The adapter 10 

10 is sealably connectable to the connector port 22 and is 
adapted to f it to the standard port 32 of the isolation sys- 
tem 30. The connector port 22 includes a collar 22A 
with a flange 24 and an internal bore 26 and the con- 
tainer 20 includes a flexible bag 23 which is sealed to 

15 the flange 24. Optionally, the collar 22A may be sealed 
by a tearable or peeiable flap or cover 27. It is preferred 
rf the cover 27 is located at on or immediately adjacent 
to the lip of the collar 22A which faces away from the 
bag 23 (as shown in Fig. 1) but the present invention is 

20 not limited thereto. The bag 23 may be open at one end 
to allow inclusion of sterilized or sterilisable objects or a 
second inner bag 25 and is preferably closable, e.g. by 
heat sealing. 

[0017] Optionally, container 20 may also include a 

25 second inner bag 25 which may be optionally and 
releasably attached to an inside bag holding device 28 
on the flap or cover 27. The adapter 10 is in the form of 
a ring 1 7 defining an internal bore 1 2, the ring 1 7 having 
a portion 14 for sealable connection to the collar 22A ©f 

30 the container 20. The sealable connection between the 
collar 22A and the adapter 10 may be completed by a 
clamp 11 and a seal 13, e.g. a rubber "O" ring. Ring 17 
and collar 22A are typically circular in cross-section but 
the present invention is not limited thereto. 

35 [0018] Various materials may be used for making 
the bag 23 depending upon the application and its 
requirements. It is preferred if the bag 23 may be made 
of a single material such as low density polyethylene, 
high density polyethylene or polypropylene which allows 

40 the bag to be recycled, however, it is not always possi- 
ble to use only a single material. Laminates including 
inner nylon or aluminum layers may be used and prefer- 
ably such laminates have an outer thermally sealable 
layer such as low density or high density polyethylene. 

45 The bag 23 may also be made of a breathable material 
or include breathable sections or patches. A suitable 
breathable material is Tyvek™ which allows steam to 
pass through and to sterilize the inside volume 21 and 
contents of the bag 23. The inner bag 25 having an 

so inner volume 29 may be made of any of the materials 
described above for the outer bag 23. The inner bag 25 
may be open at one end to allow inclusion of sterilized 
or sterilisable objects and can then be closed by heat 
sealing. For example, the inner bag 25 may be held by 

55 the holding device 28 to the optional flap or cover 27, 
e.g. heat sealed with a seal (28) or releasably clamped 
with a mechanical damp (28). The inner bag may have 
a long tubular neck (best shown in Fig. 3) which can be 
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drawn through the connector port 20 and be used as a 
pipe for dispensing the materials from inside inner bag 
25. To allow removal of cover or flap 27. a circumferen- 
tial mechanical weakness 27A may be provided. Cover 
or flap 27 may be made of a tearable or peelable breath- 5 ^ 
able material such as Tyvek™. Preferably, the cover or 
flap is removable from the side remote from the bag 23, 
i.e. access is possible from the isolation system 30. 
[0019] The bag 23 is preferably sealed to the con- 
nector port 22 by heat sealing or any other similar 10 
method which provides a high quality hermetic seal. 
Preferably, the connector port 22 is in the form of a rigid 
collar 22A with a flange 24. This collar 22A is placed 
inside the bag 23 and located through a hole therein so 
that the outer surface of the collar 22A comes in contact 15 
with the inner surface of the bag 23. The inner side of 
the bag material which overlaps the flange 24 is sealed 
to the outer surface of the flange 24. The collar 22A is 
preferably made from a material which is heat sealable 
to the material of bag 23. Suitable materials are, for 20 
instance, low density, high density polyethylene or poly- 
propylene. By heat sealing the inside of the bag 23 to 
the outside of the flange 24 one of the difficulties with 
the seal of '699 is solved. Whereas the bag to collar seal 
of '699 tends to peel and open when a load is placed on 25 
the bag, the seal of the present invention is much more 
robust and does not tend to peel when the bag 23 is 
loaded. 

' [0020] Collar 22A in accordance with an embodi- 
ment of the present invention is shown schematically in 30 
cross-section in Fig. 6. Collar 22A is generally cylindri- 
cal in shape, e.g. circular, square, hexagonal, and 
includes a first cylindrical portion 221 which is prefera- 
bly formed integrally with the flange 24. The other end of 
the first cylindrical portion 221 is terminated by a raised 35 
bulbous ring 222 which co-operates with a similar ring 
10A on adapter 10 to form a suitable outer mating sur- 
face for the clamp 1 1 when applied. An annular recess 
223 is preferably provided in the end surface of the bul- 
bous ring 222 for receipt of a seal 1 3. e.g. an "CT ring. A 40 
second short cylindrical portion 224 is preferably 
formed integrally with the bulbous ring 222, the first 
cylindrical portion 21 and the flange 24. The second 
cylindrical portion 224 has an outer diameter which is 
smaller than the inner diameter of the recess 223 and 45 
the internal diameter of the adapter 1 0, and is preferably 
sealed by a tearable or peelable cover film 27 on or 
adjacent its outer lip. Rim 27 may allow passage of ster- 
ilizing fluids, e.g. of Tyvek™. Cover 27 may include 
mechanical weaknesses 27A for assisting in the tearing so 
thereof. Further, film 27 may be provided with a pull-ring 
225 which eases tearing or pealing film 27. Film 27 may 
include an inner bag holding device 28 on its inside 
(shown here as a dip). 

[0021 ] As shown best in Fig. 2, the edges of bag 23 ss 
are preferably provided with reinforcing 39 and with 
attachment or lifting holes and/or tabs 37 to improve 
handling. Sealingly connected to the connector port 22 



is an adapter 10. This adapter 10 is designed so that its 
end 17 remote from the connector port 22 fits into a 
standard port 32 of an isolation system 30. Hence, 
adapter 10 adapts the connector port 22 to the dimen- 
sions of the standard inlet port 32 of the isolation sys- 
tem 30. Preferably, the adapter 10 is reusable. The 
combination of the bag 23 and the connector port 22 
may be reusable but it is normally more economic to re- 
cycle the material rather than reuse the combination 22, 
23. Important advantages of the adapter 10 and the col- 
lar 22A are that the inner bore of the adapter 10 is ster- 
ilisable before the adapter 10 is docked to the inlet port 
32 of the isolation system 30 and that standard bags 23 
and connector ports 22 can be produced and the neces- 
sary re-usable adapters 10 fabricated to adapt the 
standard collars 22 to the inlet opening 32. This reduces 
inventory and unit cost. Adapter 10 may be made from 
any suitable material which meets the requirements of 
the particular application. Typically the adapter 10 will 
be made of metal or more preferably a plastic material 
such as polypropylene, high density polyethylene, 
PTFE, polycarbonate or Lexan™. An end portion 14 of 
the adapter 1 0 remote from the portion 1 7 is configured 
to provide a sealing connection to the connector port 
22. For example, the adjacent end surfaces of the con- 
nector port 22 and the end portion 1 4 of the adapter 1 0 
may be configured to provide an "O" ring seal using a 
rubber "CT ring 13 and a metal clamp 11. The metal 
clamp 1 1 is applied to standardized dimensions on the 
outside of the collar 22A and the adapter end 14, there- 
fore the clamping effect is reliable and repeatable. 
[0022] The adapter 1 0 is configured to fit the stand- 
ard inlet opening 32 of the isolation system 30. As one 
possible configuration, the end opening 12 of the 
adapter 10 is preferably sealed by a door 16 which may 
be sealed to the inner bore of adapter 10. On the end 
surface of the door 1 6 an aggressive pressure sensitive 
adhesive 18 may be applied and protected by a release 
paper (not shown). In the inlet port 32 of the isolation 
system 30 there may be a corresponding door 34 
located in a housing 36 and provided with a hermetic 
seal 35 between the door 34 and the housing 36. The 
housing 36 is located in the wail 38 of the isolation sys- 
tem 30. The housing 36 has internal dimensions which 
allow receipt of the adapter 1 0. 

[0023] Alternative shapes of container 20 are 
shown schematically in Fig. 4A to 4E. Figs. 4A to D 
show lay flat flexible bags 23 with the connecting ports 
22 arranged in various positions. Fig. 4E shows a mod- 
ified flexible bag 23 including a front face perpendicular 
to the main lay-flat bag 23 in which the connecting port 
22 is sealed. A method of manufacturing this container 
20 will now be described. 

[0024] As shown in Fig. 8 a flat piece of sealable 
flexible material is folded in two to form two sheets 65, 
66 on top of each other and a fold 67. A half-circular 
opening 68 is cut out of a portion of the fold 67 of the 
material. Reference numbers 71, 72 represent the fold 
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ends where the half-circle 68 cuts the fold 67. Refer- 
ence numbers 71 A, 72A represent the extreme fold 
ends on the outer edge of the sheet material. As shown 
in Fig. 9 the folds 67, 68 are formed into tucks 73, 74 by 
tucking ends 71 and 71 A and 72 and 72 A into the space 5 
between the two sheets 65, 66 to form one tuck 73, 74 
on each side of the opening 68 respectively. Each tuck 
73, 74 has an upper fold 75, 76, respectively which is a 
part of the folds 67, 68, respectively but with the fold in 
the opposite direction. First seals 77, 78 and 79, 80 are 
formed on each of the tucks as best shown in Fig. 10 by 
placing a heat-resistant material inside the tucks 73, 74 
or by treating the inside mutually opposing surfaces of 
each tuck 73, 74 to make these surfaces non-sealable. 
A V-shaped sealing structure is formed in the sheets 65, 
66 as shown in Fig. 10. The first seals 77-80 may be 
thermal welds or heat seals. A section through the fold 
ends 71, 72 is shown in Fig. 12. As can be seen, four 
seals 77-80 are formed with the folds 75, 76 lying 
between. In addition second seals 81 , 82 are formed 
between sheet materials 65, 66. By trimming away 
excess sheet material from the seals 77-82 a flexible 
sheet container 70 is formed as shown in Fig. 1 1 . This 
container 70 may be opened-out in the form of a trun- 
cated cone-shaped structure with an opening 68 at its 
smallest end. Following an edge of the sheets 65, 66 
there is a seal 81 between the two sheets 65, 66. This 
seal 81 merges into two seals 77, 78 which define the 
tuck 73. Seals 77, 78 merge into folds 83, 84 which ter- 
minate at the opening 68. The other edge of the flexible 
sheet container 70 is similar. A connector port 22, pref- 
erably of circular cross-section, with a collar 22 A having 
a flange 24 and an internal bore 26 is now pushed into 
the opening 68 from the within the cone-shaped struc- 
ture as shown in Fig. 13. Due to the construction of the 
cone-shaped structure as explained above a flat portion 
85 of sheet material lies snugly against the outer sur- 
face of the flange 24 so that an inner surface of the flat 
portion of the sheet material is in contact with the outer 
surface of the flange 24. This flat portion 85 does not 
contain any welds or seals or double thicknesses of 
sheet material. Hence, this flat portion 85 may be easily 
sealed to the flange 24, e.g. by heat sealing. The con- 
nector port 22 may be provided with a portion for seala- 
ble connection to an adapter 10 using a seal such as an 
"O" ring 13 and a damp 11 as has been described 
above. The port 22 may include a cover 27 as described 
with reference to any of the embodiments of the present 
invention. In particular the cover 27 may include an 
inside bag holding device 28 as described with refer- 
ence to any of the embodiments of the present inven- 
tion. An inside bag 25 may be installed from the open 
end of container 70 and secured to holding device 28. 
The device of Fig. 13 is particularly suited for the trans- 
fer of bulky items which cannot pass a 90° bend as 
present in the containers shown in Figs. 4A to D, for 
example. 

[0025] Fig. 1 4 shows how the device of Fig. 1 3 may 



be assembled into a temporary isolation room 90. Two 
devices as shown in Fig. 13 are sealed together at the 
openings remote from connector port 22. Glove ports 
92, 94 may be provided in the temporary isolation room 
90. Each of the connector ports 22 is now fixed to the 
communication port of another device, e.g. another con- 
tainer or to the communication port of a fixed isolation 
area using an adapter 10 as described above. Items 
may now be transferred from a container into the tempo- 
rary isolation room 90. Here they may be manipulated 
through the glove ports 92, 94. The items may now be 
returned to the container from which they came, trans- 
ferred to another container or transferred to an isolation 
area depending on what is connected to the connector 
ports 22 of the temporary isolation room 90. 
[0026] Figs. 5A to D show various schematic ways 
of forming the cover 27 on the outer opening of the con- 
necting port 22 any of which may be used with any of 
the embodiments of the present invention. In Fig. 5A a 
cover 27 is provided with an annular mechanical weak- 
ness 27A as has already been described with respect to 
Fig. 1. Cover 27 may optionally be provided with an 
inner bag mechanical holding device 28 or a plug 28 of 
material for welding and for holding an inner bag 25. Fig. 
5B shows an alternative embodiment of the cover 27 in 
the form of a cap. This cap 27 may be used as an alter- 
native to cover 27 of Fig. 5A or in addition thereto, espe- 
cially as a mechanical protection for the cover 27 of Fig. 
5A. Cap 27 extends over and seals off the outer opening 
of the collar 22A. The inner diameter of cap 27 may be 
an interference fit with the outer diameter of collar 22A 
or may be heat sealed to the end thereof. When cap 27 
is used without an inner cover 27 as shown in Fig. 5A it 
may include an inner bag fixing means 28 on its inside, 
e.g. a clip. 

[0027] Fig. 5C shows a further embodiment of the 
cover 27 which may be used as an alternative to cover 
27 of Fig. 5A and may be used with or without the cover 

27 of Fig. 5B. A peelable cover 27 is peelably and seal- 
ably fixed to the outer surface of the collar 22A. Peelable 
cover 27 may include any of the inner bag fixing devices 

28 mentioned for the previous embodiments. Fig. 5D 
shows a further flexible cover 27 which is an alternative 
to any of the covers 27 shown in Figs. 5A to D or may be 
used in addition thereto. Flexible cover 27 extends over 
the outer opening of the collar 22A so that it not only can 
seal off this opening but also protects the sealing sur- 
faces of collar 22A from contamination during transport. 
The inner diameter of the flexible cover 27 may be an 
interference fit with the outer diameter of collar 22A or 
may be peelably or tearably sealed to the outside of bag 
23 on flange 24. Flexible cover 27 may include on its 
inner side any of the inner bag fixing means 28 
described with respect to the previous embodiments as 
shown in any of Figs. 5A to C. 

[0028] The container combination 1 of the present 
invention may be used in several different ways. Firstly, 
the connector port 22 are installed in the bag 23 and the 
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collar 22A is inserted through the hole in bag 23. The 
inner side of the bag 23 overlapping the flange 24 is 
heat sealed thereto. One or more of the covers 27 of 
Figs. 5A to D may then be attached to collar 22A. Alter- 
natively, the cover 27 may be attached to the collar 22A 5 
before the flange 24 is sealed to the inside of the bag 
23. The inner bag 25 may introduced into bag 23 and be 
fixed to one of the covers 27 using one of the inner bag 
holding devices 28 described with respect to Figs. 5A to 
D and then filled with items to be sterilized and sealed. 10 
The outer bag 23 may be sealed at the same time. The 
adapter 10 is then sealably fixed to the connector port 
22 using seal 13 and damp 1 1 . The complete container 
combination 1 now appears as in Fig. 2. The container 
combination 1 is then sterilized by gamma radiation, 15 
ethylene oxide or steam as appropriate. Where steam 
or gas is used, it is preferred if suitable patches of 
breathable material are provided such as Tyvek™ to 
allow penetration of the sterilizing fluid. In particular, it is 
preferred if cover or flap 27 is made from a breathable 20 
material such as Tyvek™ and/or similar patches are pro- 
vided on bag 23. In this case the inner bore of the con- 
nector port 22 as well as the back surface of door 1 6 is 
sterilized. Alternatively, cover or flap 27 may be omitted 
leaving a simple opening 26. Once the complete con- 2 s 
tainer combination 1 is sterilized it may be checked by 
quality control and shipped to the isolation system 30. 
As is known to the skilled person standard inlet ports 32 
usually have quick fastening and locking system to pro- 
vide a secure hermetic seal. Such an inlet port is sup- 30 
plied by la Calhene, Velizy, France. The adapter 10 is 
attached to the port 32 and the contaminated sides of 
doors 16 and 34 fixed together (e.g. by the pressure 
sensitive adhesive on door 16) to trap any contamina- 
tion. The combination of doors 16 and 34 is now broken 35 
away and removed to the inside of the isolation system 
30. Now the cover or flap 27 (if present) is removed 
towards the isolation system 30 pulling the inner bag 25 
with it. The inner bag 25 is then pulled at least partly into 
the isolation system 30 and its contents removed and a 40 
new door 34 sealed to the housing 36. Now the empty 
container combination 1 may be removed and the bag 
23 and collar 22A separated from the adapter 10 by 
releasing the clamp 11. 

[0029] An alternative way of using the present 45 
invention is to supply the container 20 having the con- 
necting port 22 already attached and sealed by one or 
more of the covers 27 described with reference to Figs. 
5A to D. The bag 23 is open along one side. The bag 23 
is filled through this opening and this opening is then so 
sealed. e.g. by heat sealing. A cover 27 in accordance 
with Fig. 5E is applied to keep the sealing surface of the 
collar 22A free of contamination. Now the container 20 
and its contents can be sterilized by any suitable 
method. The filled container 20 is then shipped to the 55 
location of the isolation port 32. In a suitable clean room 
the outer cover 27 may be removed and the collar 22A 
attached to a sterilized adapter 10 and sealed and 



damped with the seal 13 and damp 11. Now the com- 
plete combination 1 can leave the clean room if required 
before being docked to an isolation port 32 and the con- 
tents of bag 23 transferred through the adapter 10 and 
the connector port 22. 

[0030] In the above only two methods of using the 
present invention have been described. However, the 
present invention as described has such flexibility that 
many ways may be devised for transferring sterilized 
materials using the components described above, all of 
which are included as embodiments of the present 
invention. 

[0031] While the invention has been shown and 
described with reference to preferred embodiments, it 
will be understood by those skilled in the art that various 
changes or modifications in form and detail may be 
made without departing from the scope and spirit of this 
invention as defined in the claims. 
[0032] For example, the present invention has been 
described with reference to flexible bags 23, 25, how- 
ever, the invention is not limited thereto. As an example, 
Fig. 3 shows a cross-sectional schematic representa- 
tion of a second embodiment of the container combina- 
tion 1 of the present invention. It indudes a rigid blow- 
molded canister 43 which has a connector port 42 
formed on one end. Connector port 42 has an integral 
shaped collar section 42A which co-operates with an 
"O" ring seal 13 and a damp 1 1 to form a sealed con- 
nection to an adapter 10. The canister 43 may contain 
an inner flexible bag 45 attached to a flap or cover 47 by 
means of an inner bag holding device 28 as described 
with respect to the first embodiment. Inner flexible bag 
45 may have a long narrow neck portion 45A which may 
be drawn through the connector port 42 and used as a 
discharge tube for items in the inner bag 45. (Dover 47 
may be similar in form and function to any of the covers 
27 described with reference to Fig. 5A to D. Cover 47 
may be. for example, peelable or indude a mechanical 
weakness 47A which allows removal of a central portion 
of the flap or cover 47 by tearing. The canister 43 when 
sealably connected to the adapter 10 by means of a 
seal 13 and clamp 1 1 forms a container combination 1 
in accordance with the present invention and may be 
used as generally described for the first embodiment 
[0033] Further, the present invention indudes man- 
ufacturing a plurality of similar or different bags 23 or 
canisters 43 and providing each with a connector ports 
22, 42 respectively having a standard connecting struc- 
ture and dimensions to fit to adapters 10. Further a plu- 
rality of adapters 10 may be provided, each adapter 10 
having on one end the structure and dimensions neces- 
sary to fit to one of the inlet openings 32 of a commer- 
dally available isolation system 30. The other end of the 
adapter 10 has a standard structure and dimensions to 
form a hermetic sealing connection with the connector 
ports 22, 42 of a container combination 1 according to 
the present invention. 

[0034] In addition, the present invention is not lim- 
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ited to use of an adapter 10. A further embodiment of 
the present invention is shown schematically in cross- 
section in Fig. 7. The collar 22A and its attachment to 
the outer bag 23 is generally as described with respect 
to the previous embodiments (or may be a collar 42A of 5 
a container 40) and in particular is similar to that shown 
in and described with reference to Fig. 6 except without 
the pull-ring 225. The outer lip of the second cylindrical 
portion 224 of the collar 22A is sealed with a breathable 
or a non-porous film or cover 27. An isolation port 32 of w 
an isolation system 30 is initially sealed by a sterilized 
film 55 which is drawn from a roll 57 of such material in 
a sterile box 59. Sterile box 59 may be kept sterile by 
various means including heaters 56. The film 55 is 
removably sealed to the outer rim of the port 32 by 15 
means of seals 58 and releasable clamps (not shown 
for clarity purposes). Both the collar 22 A and the isola- 
tion port 32 are preferably rectangular in cross-section, 
but the present invention is not limited thereto. Prefera- 
bly, the container 20, 40 is delivered to the isolation port 20 
32 with the insides of bag(s) 23 and 25 (if present) ster- 
ilized as has been described above. Inner bag 25 (if 
present) is preferably attached to the inner bag holding 
device 28, e.g. by a clip. The film cover 27 and the collar 
22 A may be protected by a cap as shown in. and 2 s 
described with respect to Fig. 5D. Just before docking to 
port 32, this outer cap is removed and collar 22A is seal- 
ingly clamped in close proximity to the sterilized film 55 
by clamps (not shown for clarity reasons) which locate 
and seal onto the bulbous ring 222 and/or the outer 30 
diameter of the second cylindrical portion 224 of the col- 
lar 22A and/or onto an "O" ring in the annular recess 
223. One way of doing this is to form the adapter 10 of 
Fig. 1 (without the door 1 6) integrally with isolation sys- 
tem 30 so that once the clamp 1 1 has been applied, the 35 
container 20, 40 is sealed and clamped to the isolation 
system 30. Moveable heat sealers 51 and 52 including 
hot knives 53, 54 respectively, are now brought against 
the side of the film 55 towards the isolation zone 30 and 
the outer edge of a central portion of cover film 27 is 40 
heat sealed to the film 55 thus trapping any contamina- 
tion therebetween as well as optionally, heat sealing the 
film 55 to the end surface of the second cylindrical por- 
tion 224. Also the knives 53. 54 cut through (e.g. melt 
through) the films 55 and 27 thus opening the container 45 
20. The combined films 27, 55 are now drawn into the 
isolation system 30 pulling with them the long narrow 
tubular neck (shown best in Fig. 3, 45A) of the inner bag 
25 if present. The contents of bag 23 and/or inner bag 
25 may now be removed. The clamps on seals 58 are so 
released and film 55 is cut through by knife 60. The 
piece of film 55 attached to the outer rim of second 
cylindrical portion 224, bag 25 (if present) and the cut 
and sealed pieces of film 27, 55 are now pushed back 
into the container 1 . The opening 32 is now resealed by 55 
drawing a further piece of film 55 across the opening 32 
from roll 57 and sealing the film 55 thereto by clamping 
onto the seals 58. Now the sealing clamps on the ring 



222 may be released and the container 1 discarded. 
[0035] The container combinations 1 of the present 
invention provide the advantage that standard bags and 
canisters 23. 43 and standard connector ports 22, 42 
may be used and. by use of a reusable adapter 10, 
these may be adapted to the various types of inlet ports 
of isolation systems which are available on the market 
or may yet be developed. One aspect of the present 
invention is to provide a standard sealing and connec- 
tion interface between the adapters 10 and the connec- 
tor ports 22, 42. The present invention also allows the 
double security of an inner and outer bag or canister. A 
simple reliable means of sealing the flexible outer bag to 
the flange of the collar 22A is also provided. Further, by 
making the cover or flap 27, 47 breathable, the inner 
surface of the adapter can be sterilized before the con- 
tainer combination 1 is shipped thus avoiding an addi- 
tional sterilizing step after the adapter 1 0 has been fixed 
to the inlet port of the isolation system. By attaching an 
inner bag 25. 45 to the flap or cover 27, 47 which is 
removable in the direction of the isolation system 30, the 
inner bag 25, 45 may be easily emptied into the isolation 
system 30 while still being in a sealed state. This pro- 
vides not only ease of handling but also improved clean- 
liness. 

Claims 

1 . A sterilisable container combination comprising: 

an outer container having an opening; 
a hollow connector port having an internal 
bore, the outer container being sealingly 
secured to the connector port so that the open- 
ing in the outer container is in registry with the 
bore of the connector port; and 
an adapter having an internal bore, the connec- 
tor port and the adapter being sealably con- 
nectable by a clamping and sealing device so 
that the internal bores of the connector port 
and the adapter are in open communication. 

2. A container combination according to claim 1, 
wherein the adapter has a removable door sealed 
to the end of the adapter remote from the sealable 
connection to the connector port. 

3. A sterilisable container device comprising: 

an outer container and an inner flexible con- 
tainer, the outer container including a hollow 
connector port, the connector port being 
sealed by a removable cover; and 
the removable cover including a holding device 
on the side of the cover towards the inner flexi- 
ble container for holding the inner flexible con- 
tainer. 
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4. A container combination according to claim 1 or 2 
or a container device according to claim 3, wherein 
the outer container is a flexible bag. 

5. A container combination or a container device 
according to claim 4, wherein the flexible bag has a 
hole in a flat portion thereof and the connector port 
includes a collar portion and a flange and an inside 
surface of the flexible bag is sealed to an outside 
surface of the flange. 

6. A sterilisable container device comprising: 

a flexible bag, the bag having a hole in a flat 
portion thereof and a hollow connector port 
fixed thereto, the connector port including a 
collar portion and a flange, and an inside sur- 
face of the flexible bag being sealed to an out- 
side surface of the flange. 



7. 



9. 



A container combination according to any of claims 
1 , 2, 4 or 5 or a container device according to any of 
claim 6, wherein the connector port has a remova- 
ble cover. 

A container combination according to any of claims 
1, 2, 4, 5 or 7, or a container device according to 
claim 6 or 7, further comprising an inner flexible bag 
within the container. 

A container combination or a container device 
according to claim 8, wherein the inner bag is 
attached to the removable cover. 
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device; and docking and sealing a second end of 
the adapter to the inlet port of the isolation system. 

13. The method according to claim 12, wherein the 
container device is a container device according to 
any of claims 3 to 10. 

14. A method of producing a sterilisable container, 
comprising the steps of: 

providing a flexible sheet enclosure with a flat 
portion; 

providing a hole in the flat portion of the flexible 
sheet enclosure and fixing a hollow connector 
port thereto, the connector port including a col- 
lar portion and a flange portion defining an 
internal bore of the connector port, and sealing 
the inside surface of the flexible sheet enclo- 
sure to an outside surface of the flange portion, 
the collar portion extending through the hole in 
the flexible sheet enclosure. 

15. The method according to claim 14, wherein the 
enclosure extends in one direction to form the con- 
tainer and the sheet material forms the walls of the 
container the flat portion is provided by a front face 
of the sheet enclosure perpendicular to the exten- 
sion direction of the container and the hole is pro- 
vided in the front face. 



10. A container combination or a container device 35 
according to claim 8 or 9, wherein the removable 
cover includes an inner bag holding device. 

11. A plurality of container devices, each having an 
opening and a hollow connector port having an 40 
internal bore, each container device being sealingly 
secured to the connector port so that the opening in 
the container is in registry with the bore of the con- 
nector port; and a plurality of different adapters suit- 
able for connecting to the inlet ports of different 45 
isolation systems, each adapter having an internal 
bore, the connector ports and the adapters being 
sealingly connectable by a common size of con- 
necting and sealing devices so that the internal 
bores of the connector port and the adapter are in so 
open communication. 

12. A method of connecting a sterilised container to the 
inlet port of an isolation system, comprising the 
steps of: providing a container device with a con- 55 
nection port securely sealed to the container 
device; sealingly connecting a first end of an 
adapter to the connector port of the container 
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